Objectives: The intra-country rural to urban migrant populations undergo radical socio-economic and lifestyle changes in a developing country. Therefore, it is an interesting sample in which to study nutrition pattern, anthropometry and metabolic profile. The aim of this study was to assess nutrient profile and its association with the anthropometry, percentage body fat (%BF) and blood lipids in the urban slum dwellers in northern India. Design: A cross sectional epidemiological descriptive study. Settings: The study was conducted in urban slum colony of Gautam Nagar, situated in a southern area of New Delhi. Subjects: The data was recorded in 227 subjects (52 males and 175 females). Results: The diets averaged approximately 59 -60% of energy from carbohydrates, 12 -13% energy from protein, and 24 -27% energy from dietary total fat. Lower intake of monounsaturated fatty acids (MUFA), a low ratio of n6=n-3 fatty acids, a high ratio of polyunsaturated and saturated fatty acids, a high intake of erucic acid, and a low consumption of fibre and vitamin E intake were significant observations. Although their mean body mass index (BMI) was in a low range (20.5 AE 4.2), %BF was high in females (26.7 AE 8.6%; P ¼ 0.001), and a high prevalence of abdominal obesity was observed in both males (22%) and females (16%). Moreover, there was high prevalence of hypercholesterolemia, hypertriglyceridemia and, in particular, low levels of high-density lipoprotein cholesterol. Those consuming a high-fat diet (>30%) also consumed high MUFA, n-3 fatty acids, saturated fat and dietary cholesterol. Carbohydrate intake as percentage energy was a significant predictor of the levels of triacylglycerol in males, while in females significant predictors for triacylglycerol include intake of carbohydrate as percentage energy, age, %BF and BMI. Conclusion: In this economically deprived population, now constituting approximately 30 -50% of the urban population of major cities in India, such adverse dietary, anthropometric and metabolic factors are predictors of early and accelerated atherosclerosis.
Introduction
Some risk factors for atherosclerosis are particularly prevalent in the Asian Indian population, namely insulin resistance, glucose intolerance, excess body fat, abdominal obesity, and dyslipidaemia (eg) combination of hypertriglyceridaemia and low high-density lipoprotein cholesterol (HDL-C), (McKeigue et al, 1991) , whereas factors such as genotype and physical inactivity may also contribute to the coronary risk profile. However, there is a need for the dietary habits and nutritional status to be examined in detail in Asian Indians.
The nutrient profile of Asian Indian population is distinctive and highly heterogeneous in its composition and varied in intake. While there is a general preponderance of vegetarianism, variations in the carbohydrate, fat and fibre intake largely depend upon the geographical region and caste of the individual. Rural-based people in this part of the world primarily consume simple diets consisting of low carbohydrate, low total and saturated fat, high fibre and overall low intake of energy. Affluence and urbanization lead to increased consumption of energy, carbohydrate and fat (particularly saturated fat) and decreased intake of dietary fibre. This dietary profile is one of the important factors responsible for the apparent differences in the prevalence of several coronary risk factors and coronary heart disease (CHD) between rural and urban populations in India (Gupta et al, 1994 (Gupta et al, , 1995 .
Traditionally, diabetes mellitus, obesity and hyperlipidaemia have been considered as 'diseases of affluence'. However, in the developed countries, the prevalences of established risk factors including obesity and diabetes mellitus are observed to be high even among persons of low socioeconomic status as measured by educational status (Millar & Wigla, 1986 ). It appears that situation is not much different in the developing countries, where poverty and scarcity of food are greater (Misra et al, 2000) . In the Klong Toey slums of Bangkok, in addition to high prevalence of hypertension and dyslipidaemia, 25.5% of the subjects were overweight, 10% obese, and 4.5% had diabetes mellitus (Bunnag et al, 1990) . Adverse lifestyle factors have been reported to be associated with high prevalence of the diseases in another study from the same area (Sitthi-Amorn et al, 1989) . In a low-income area in Karachi, Pakistan, 42% of women were overweight and 8% were obese, with abdominal obesity as a prominent feature (Akatsu & Aslam, 1996) . Sawaya et al, (1995) in one of the largest studies on people of poor socioeconomic status to date, studied 2411 subjects in the shanty towns of Sao Paulo, Brazil. Although there was 30% prevalence of malnutrition, obesity was detected in 6.4% of the boys and 8.7% of the girls. Prevalence of obesity in adults (16.7%) was even more striking (Sawaya et al, 1995) . The observations of co-existence of malnutrition and obesity in the people of low socio-economic strata are, thus, intriguing.
Due to increased population pressure and fewer incomegenerating economic activities in the rural areas, people migrate to the cities in search of livelihood. Lack of proper accommodation in cities forces these people to settle in informal housing sectors, ie slum dwellings of the cities. According to an estimate in 1995, 30 -50% of the population of 23 large cities in India reside in slums, amounting to approximately 100 million people (Tribhuvan & Kelkar, 1997) . This migrant population undergoes substantial socio-economic transition. Shifting to the cities in search of better economic prospects, they face severe work-related stress, family deprivation, social alienation and radical change in their lifestyle. Commonly, they take to habits of smoking, tobacco chewing and alcohol drinking. Many of them remain without jobs, or become stationary roadside vendors, resulting in radical change in their physical activity profile. According to the prevalent urban habits and availability of food items locally, their food habits also change. This migrant population relinquishes its simple eating habits and physically active lifestyle and embraces some of the risk factors prevalent in the urban environment. Theoretically, this change could lead to worsening of their risk factor profile facilitating coronary heart disease (CHD) and other atherosclerosis-related complications. Prevalence data on obesity and other non-communicable diseases in people belonging to low socio-economic strata in the developing countries is beginning to emerge. However, detailed observations of the nutrient intake are lacking. Moreover, different subgroups of poor migrant populations have never been studied earlier.
We, therefore, hypothesize that the migrant population from rural areas of northern India presently living in urban slums has acquired dietary and lifestyle profile conducive to development of coronary risk factors such as obesity, hypertension, dyslipidaemia and diabetes mellitus. This study was conducted to assess the nutrient profile in the urban slum dwellers in a major metropolitan city in northern India. Association of caloric and nutrient intake with the anthropometric profile, body fat, blood lipids and other metabolic parameters was assessed.
Material and methods
The institutional ethics committee approved the study. The study was conducted in urban slum colony of Gautam Nagar, situated in southern New Delhi. The area is 1 km away from the Nodal Hospital where the investigating team worked. The inclusion of study subjects in the study was according to stratified systematic random sampling method. The study area was divided into approximately four equal sectors using the electoral list available from the Slum Development Wing, Government of India. The electoral list provided the name, age and addresses of eligible voters in the area. It was decided to include 50 subjects from each of the four strata (sectors). In each sector, an appropriate central point was taken as the starting point. The field investigator randomly decided the direction of movement. The first house was randomly decided and thereafter every tenth house was taken for the study. While the chosen dweller was unwilling to participate in the study, the adjacent house was taken. If 50 subjects could not be included and the end of the area was reached, investigators returned back to the starting point and the above procedure was repeated until all the remaining subjects were enrolled. The same procedure was applied in all the four sectors.
The fieldwork, including interviews for the assessment of the nutrient profile, was completed within a period of 20 months, starting from January 1998. The first 2 months were taken for pre-testing of food frequency questionnaire in the field. Two medical teams, each consisting of a physician having previous experience of conducting epidemiological surveys in similar areas, one dietician, two technicians and three to four male and female volunteers were assigned two sectors each. These teams simultaneously also conducted prevalence survey of diabetes, hyperlipidaemia and obesity, as a part of Delhi Urban Slum Project (DUSP). The specific aims of the project were to determine prevalence of glucose intolerance, dyslipidaemia, obesity, hypertension and lifestyle factors in the population under study and to assess their nutrient intake. As a part of DUSP, we also attempted to develop and impart a culturally appropriate and locally effective health education programme for the prevention of the diseases Nutrition profile of urban slum dwellers in India A Misra et al under study. Detailed findings of the prevalence survey have being communicated elsewhere. Two dieticians conducted all the interviews throughout the study period. Of those approached, approximately 50% agreed to participate in the study. Non-participation was uniform in the four strata. Since males go to work quite early in the morning, while females remain behind to do household chores and part-time jobs, there were more female subjects as compared to males. All the subjects were fully informed about the purpose of the study. Those previously diagnosed to have diabetes or CHD were excluded from the dietary interviews, as their dietary profile would have been altered by following a low-fat, low-energy, and sugar-free diet.
Nutrient profile
Nutrient information was calculated using a pre-tested 24 h food recall proforma consisting of three sections prepared by the investigating team according to the guidelines prepared by National Institute of Nutrition, India (Thimmayamma & Rau, 1987) . The proforma was in two languages, Hindi and English. The former proforma was mostly used since most of the subjects could speak only Hindi. A community volunteer was always present during the interviews to explain in local dialect the local food items and methods of cooking food.
The first section of the proforma dealt with the 24 h nutrient intake, listing the details of morning tea, breakfast, mid-morning, lunch, evening tea, dinner and bedtime snack. The second section was meant for recording various food items usually not consumed daily. The consumption was recorded on weekly, bi-weekly and monthly basis. The third and the final section in the proforma listed the type and amount of fat used as the cooking medium. Standard sets of common utensils, utilized in Indian households, were used to assess the portions of food articles. Daily intake of nutrients was calculated by adding all the raw foods consumed on daily, weekly, bi-weekly and monthly basis.
Data analysis of the dietary parameters was carried out using software developed by the investigating team using the standard nutrient values of Indian foods (Gopalan et al, 1996) . It was tested on the nutrition data of a large epidemiological study carried out by the investigating team earlier. The same dieticians administered the questionnaire in all the subjects.
Physical examination and anthropometric measurements
A complete physical examination was performed in all the subjects in a separate hutment leased for this task in the slum area. Furniture and the required instruments for clinical examination of subjects were kept at this place. The same instruments of measurements were used throughout the study. Blood pressure was recorded in sitting position after 5 min rest with a mercury sphygmomanometer according to the standard guidelines. If one abnormal reading was observed, a second reading was recorded after 10 min of rest. Weight was measured to the nearest kilograms and height to the nearest centimetres. The body mass index (BMI) was calculated by using the formula weight (kg)=height (m) 2 . Waist circumference was measured midway between iliac crest and lowermost margin of the ribs, and the hip girth was measured at the maximum circumference of buttocks at the horizontal level posteriorly with the subject wearing minimum clothes possible. Mean of three readings of each parameter was taken for the calculation of waist -hip circumference ratio (WHR).
Skinfolds at various sites were measured using Lange skinfold callipers by the same physician. For biceps skinfold, the fat pad was measured anteriorly at the level of the nipple line with right arm pendant. The triceps fat pad was measured posteriorly at the level midway between acromion process of scapula and olecranon process. Fat pads at the inferior angle of scapula, and superiorly on the iliac crest directly in the midaxillary line were measured for sub-scapular and supra-iliac skinfolds. Measurement to the nearest 1 mm was taken for each skinfold. The mean of three readings was recorded at each site. The sum of all skinfolds (S 4SF) was used for the calculation of percentage body fat (%BF) using the standard equation (Durnin & Womersely, 1974) . The equation for the calculation of body fat has been validated in Asian Indians (Kuriyan et al, 1998) .
Biochemical samples and analysis
The subjects were given instructions to remain fasting for 12 h and report at the assigned clinical area, next day morning. A fasting venous blood sample was obtained after recording anthropometry and physical findings. Baseline blood samples were taken for blood glucose and lipid profile. Those subjects whose fasting blood glucose was high (except when known to be diabetic) were subjected to oral glucose tolerance test (OGTT) performed according to standard WHO criteria (WHO, 1985) .
Estimation of total cholesterol (TC), serum triacylglycerol and high-density lipoprotein cholesterol (HDL-C), was performed on the sample drawn after 12 h overnight fast. TC was estimated with ferric chloride method (Chiamori & Henry, 1959) . The method described by Rosenberg and Gottfried (1973) was used for the determination of triacylglycerol. After precipitation of VLDL-C and lowdensity lipoprotein cholesterol (LDL-C) from the serum by phosphotungstic acid and magnesium chloride, the supernatant was taken and HDL-C estimation performed by the method described for TC. Value of LDL-C was calculated using Freidwald's equation (Freidwald et al, 1972) .
Definitions
Obesity was defined as BMI>25 kg=m 2 . %BF fat was defined as indicative of obesity if it was >25% in males and >30% in females (Hortobagyi et al, 1994) . High WHR is defined as >0.95 in males and >0.80 in females (Willett et al, 1999) . Persistent elevation of blood pressure >140=90 mmHg was defined as hypertension.
Nutrition profile of urban slum dwellers in India A Misra et al Dyslipidaemias were defined by the criteria laid down by National Cholesterol Education Program (1994) . Type 2 diabetes mellitus was suspected when fasting whole venous blood glucose was >120 mg%, and confirmed further by oral glucose tolerance test.
Statistical methods
Data was recorded on a pre-designed proforma. Before entering the data on an Excel spreadsheet, the proformas were reviewed for any incomplete information. All the entries were rechecked for any possible keyboard error. Since all the study variables were continuous, the distribution of each of the variable was checked. For the variables following approximate normal distribution, mean and standard deviation (s.d.) was computed, while for non-normally distributed variables summary statistics were computed by median and range. Student's t-test was used to compare the mean values in the two independent groups. Medians in the two groups were compared using the Wilcoxon rank-sum test. Both the tests were two-tailed. Multiple linear regression analysis was performed to obtain the predictors of TC, triacylglycerol, and HDL-C. STATA 6:0 intercooled version (STATA Corp, Houston, Texas, USA) was used for statistical analysis. P-values smaller than 5% were considered statistically significant.
Results
The mean age of the study subjects was 34.5 AE 11.2 y (range 18 -69 y) and 35.6 AE 12.4 y (range 18 -66 y) for males and females, respectively. A total of 48.4% of the males and 12.5% of the females smoked either cigarettes or beedies (cigarettes made of tobacco leaf). There was preponderance of Hindus (89%), followed by Muslims (8%), Christians (2%), and other castes (1%). The migration pattern indicated that most of them had come from nearby states and towns: Uttar Pradesh (60%), neighbouring townships of Delhi (13%), Rajasthan (6%) and other states (21%). Better job and economic prospects at the place of their destination were given as the main reasons for migration. Most of the males were labourers (36%), while others were household workers (10%), roadside vendors (12%), government office workers (12%), and 30% were doing other jobs. Seventy percent of the females were housewives, followed by household workers (18%), labourers (7%), roadside vendors (4%), and 1% were doing miscellaneous jobs. Hygienic conditions of the area were extremely unsatisfactory, with temporary open drains and non-existent toilet facilities. The dwellings consisted of temporary small one-room (70%) and two-room (30%) hutments. Thirty percent of the people were illiterate, 24% studied up to 6th grade, 25% up to 8th grade, 13% to high school, and only 8% had received higher education. Two-hundred and twenty-seven subjects were interviewed (175 females and 52 males).
The diets averaged 59 -60% of energy from carbohydrate, 12% energy from protein and 24 -27% energy from total fat (Table 1) . Overall, the carbohydrate, protein and cholesterol intake of both males and females was within the prescribed limits (WHO, 1990) . Total consumption of fat was near 30% in the females, although intake of saturated Table 1 ). In particular, lower intake of monounsaturated fatty acids (MUFA) as percentage energy was observed in both males and females. Percentage energy from n-3 fatty acids in males and females, respectively, was not critically low, however, it was not altogether within satisfactory limits. Similarly, percentage energy from n-6 was near the lower limit of that recommended ( Table 1 ). The ratio of n-6=n-3 fatty acids was low, in the range of 1.9 -2.1 (Table 2) , being higher in males (P ¼ 0.002), while the recommended ratio for the optimal beneficial effect is 5 -10 for Indians (Ghafoorunissa, 1994) . The ratio of polyunsaturated fatty acid (PUFA) and saturated fatty acids (SFA) ranged from 1.5 to 1.8, the higher ratio being observed in females (P ¼ 0.002; Table 2 ). Intake of erucic acid, mostly derived from mustard oil (kadwa tel), was higher in females as compared to males (P<0.01). Of note, intake of dietary fibre was low approximately a third of that recommended, significantly so in females as compared to males (P<0.001; Table 1 ). Intake of vitamin E was also generally lower than prescribed, and significantly so in females (P<0.001). Table 3 shows anthropometric, body composition and metabolic data and comparative values. BMI was statistically comparable in both the sexes however, WHR was higher in males (P ¼ 0.02), while triceps skinfold (P ¼ 0.03) was significantly higher in females (P ¼ 0.001). In females particularly, although their mean BMI was at a lower range (20.5 AE 4.2), their %BF was high (26.7 AE 8.6%). Since there were very few subjects above BMI 25, the lower limit of BMI 22 was taken to categorize the groups. Eighteen percent of males and 27% of females had BMI>22. Despite generally low values of BMI, high prevalence of abdominal obesity was noted; 22% males and 16% females had WHR. Table 3 also shows the mean AE s.d. values of the metabolic parameters of the subjects. A complete anthropometric and biochemical profile could only be obtained in 197 subjects (45 males, 152 females). Although statistically not significant, mean values of TC were higher in males and mean values of triacylglycerol were higher in females. Significant prevalence of dyslipidemia was evident in both males and females. Fifty-two percent of males and 20% females had a level of TC >200 mg%. A remarkable finding was high levels of LDL-C (>100 mg%) in 65% of males and 44% of females. A low level of HDL-C (<40 mg%) was also an important observation, recorded in 47% of males and 43% of the females. High triacylglycerol Nutrition profile of urban slum dwellers in India A Misra et al levels were observed in 14% of male and 13% of the female subjects. Thirteen persons (6.6%) were diagnosed as having diabetes mellitus. All the measured metabolic parameters, including blood glucose and lipid profile, were statistically comparable between males and females. The nutrient intake of subjects was compared using BMI 22 as the cut-off. There were no significant differences found in the intake of total and saturated fat, MUFA, n-3 and n-6 fatty acids, trans fatty acids, erucic acid and cholesterol in the two groups.
Males and females were further divided taking 30% dietary total fat intake as the limit. Intakes of saturated fat (P<0.001), percentage saturated fat as energy (P<0.001), total MUFA (P<0.001), percentage MUFA as energy (P<0.001), n-3 fatty acids (total and percentage as energy, P<0.001), and dietary cholesterol (P<0.001) were significantly higher in the male subjects consuming high fat diet. In females, all the parameters of saturated fat, MUFA, n-3, n-6, erucic acid and cholesterol, were significantly higher when dietary fat >30% was consumed (P<0.001). There were no significant differences in BMI, WHR, %BF, TC, triacylglycerol, HDL-C, LDL-C, fasting blood glucose, and glycosylated haemoglobin between those consuming high-and low-fat diets in males and females. Even when MUFA intake of 10% was added as a limit to 30% limit of fat intake (group 1, total fat intake >30% and MUFA intake <10%; and group 2, total fat intake <30% and MUFA intake >10%) no significant differences were observed between any of the metabolic parameters between the above two groups.
Carbohydrate intake as percentage energy significantly predicted the levels of triacylglycerol in males (triacylglycerol ¼ 105.3 þ 0.23 (Carbohydrate %). In females, however, significant predictors for triacylglycerol included, in addition to intake of carbohydrate as percentage energy, age, %BF and BMI (triacylglycerol ¼ 777.15 þ 1.17 (Age) þ 0.16 Carbohydrate %) þ 5.6 (BMI) þ 0.47 (%BF). In both males and females, there were no significant predictors of the levels of TC and HDL-C.
Discussion
Total fat of 24.7 energy% in males and 28.7 energy% in females is on the higher limit (30%) of the recommendations of WHO. This is particularly striking considering the socio-economic strata of the people since food items containing fat are available at a relatively higher price. Interestingly, in the urban population of city of Jaipur in the State of Rajasthan, illiterate people had a high intake of fat as percentage energy (27.9 AE 7), similar to the people with >15 y of education (28 AE 8). One reason could be that, remarkably, 82% of the subjects were non-vegetarians in the current study. This is in variance to predominant habit of vegetarianism in the people of poor socio-economic strata. Indeed, it was not an unusual sight to see people breeding pigs in the slum area and then selling pork meat at a cheap price to the residents. Besides red meat (primarily from the pork meat), additional fat intake of the subjects was from milk, hydrogenated fat and mustard oil. Mustard oil contains good quantities of long-chain MUFA such as eicosenoic acid and erucic acid (50%). Other components of mustard oil include SFA, 8% MUFA, 16%, and PUFA, 22%. While analysing the data, we segregated MUFA and erucic acid. Most workers, however, would compute MUFA inclusive of erucic acid, and this may have resulted in apparently low values of MUFA in our data.
The poor people in urban slums commonly use mustard oil (kadwa tel ) as a cooking medium, in particular since it is cheap and easily available. Mustard oil has been used as the staple cooking oil for several centuries by the Northern Indian population irrespective of their socio-economic strata. High intake of mustard oil may expose these subjects to the deleterious effects of erucic acid as well. Myocardial fibrosis in experimental animals has been observed with the intake of erucic acid (Beare-Rogers, 1977) . Diets containing high erucic acid such as rapeseed oil have produced degenerative focal myocardial lesions in Sprague -Dawley male rats (Clandinin & Yamashiro, 1982) . On autopsy of human hearts after accidental deaths in the city of Calcutta, high erucic acid content was recorded in the specimens (Shenolikar, 1980 ). Intake of 3.8 energy% and 6.1 energy% in males and females respectively from erucic acid is apparently high. High intake of erucic acid in females in the present study is particularly worrisome, since, in addition, they also have other adverse profiles such as higher body fat. Of note, no data on 'normal' levels of erucic acid in the Asian Indian population is available. Although its toxicity in experimental animals is now known, its short and long-term toxic effects in human beings have not yet been analysed. Of particular interest would be a detailed study exploring its potential for myocardial toxicity in Asian Indians, in the setting of insulin resistance and dyslipidaemia. In view of the above, it is rather disconcerting that there is an increased production and distribution of crops of mustard oil with even higher erucic acid content in India.
Trans fatty acids raise levels of low-density lipoprotein cholesterol (LDL-C) and lower levels of high-density lipoprotein cholesterol (HDL-C) at relatively high oral intakes, although the adverse effects are not as much as observed with the SFAs. Besides these effects, trans fatty acids may also elevate levels of lipoprotein(a) (Shaefer et al, 1994) . This fact is critically important in Asian Indians where one of the highest levels of lipoprotein(a) has been recorded and correlated to CHD (Anand et al, 1998) . Trans fatty acids in Indian diets are mostly derived from vanaspati, another item frequently used as cooking medium in India. This hydrogenated oil contains SFA 24% MUFA 19% PUFA 3.5%, and high trans fatty acid content of 53%. Again, adverse effects of chronic high intake of vanaspati have never been studied in Asian Indians, particularly in reference to high content of trans fatty acids. Current estimates of trans fatty acid intake in developed countries range from 0.5 to 2.6% of energy (Lichtenstein, 2000) , while in the urban slum population studied by us, particularly in men, it is reaching >1% of the energy. With Nutrition profile of urban slum dwellers in India A Misra et al widespread and increasing use of vanaspati, intake of trans fatty acid is likely to increase further in the Asian Indian population. This issue is of further concern since trans fatty acids adversely alter the uptake and metabolism of essential fatty acids to an extent that their deficiency may manifest (Holman & Johnson, 1983) . This is particularly true if the essential fatty acid intake is low, as in the sample of Asian Indians studied by us. Note also has to be made of all these dietary anomalies disturbing lipid subfractions, in the face of markedly dyslipidemic profile (high percentage of subjects having high TC, LDL-C and low levels of HDL-C) in the slum dwellers, raising their atherogenic risk. Although the data does not include the physical activity profile of the population, it is indeed an important factor contributing to dyslipidaemia, abdominal obesity and diabetes. It appears, however, that the level of physical activity may have decreased after migration from the rural areas to the city, since many subjects who previously performed labourintensive menial jobs in the fields are stationary vendors now. Linoleic acid (LA) and alpha-linolenic acid (ALNA) are metabolized to long chain n-6 fatty acids and n-3 fatty acids (eicosapentaenoic acid and docosahexaenoic acid). Functions of tissue membranes and eicosanoid pathway largely depend on the optimal balance between the two essential fatty acids. Intake of PUFA should be such that an LA=ALNA ratio of 5 -10 is maintained (WHO, 1990; Ghafoorunissa, 1994) . In the slum population, intake of n-3 and n-6 fatty acids is close to the lower limits of normal and n-6=n-3 fatty acid ratio is low. A relatively deficient intake is primarily because rich sources of n-3 fatty acids such as fish are generally not eaten by these people since it is a rather costly food item in villages and cities away from rivers and seas. Other vegetarian sources of ALNA (wheat, Bajra (spike millet), black gram, lobia (cowpea), methi (fenugreek), green leafy vegetables etc) were also not being consumed adequately by the slum dwellers in the current study. Not only has this resulted in lower intake of n-3 and n-6 fatty acids, but the ratio of n-6=n-3 fatty acids decreased below that recommended for optimal cardiovascular benefit for Asian Indians. Intake of n-3 fatty acids varies widely in the Indian subcontinent, since intake of fish and types of vegetables varies according to the geographical region and caste of the individual. The intake may be substantial in the coastal areas where sea fish are easily available and form the staple diet. Bangladeshis in East London had higher dietary n-3 content, 2.78 and 3.38 energy% in males and females, respectively. This finding is not surprising, as these people consume a large amount of fish containing long chain n-3 PUFA (McKeigue et al, 1988) . Other studies on dietary intake of Asian Indians are few; however, populations with lower education levels in Rajasthan were observed to have an n-6=n-3 fatty acid ratio of 4 -5, better than that observed in the current study. The ratio increased steadily when education level improved (Singhal et al, 1988) . Hypolipidaemic, anti-inflammatory and antithrombotic effects of n-3 fatty acids make them essential as a possible dietary prevention strategy for CHD.
Carbohydrate intake of this population deserve further comments since good correlation of total carbohydrate intake as percentage energy and triacylglycerol was observed in the current study and that significant prevalence of hypertriglyceridaemia in the subjects is obvious. Interestingly, according to the observations of Yagalla et al on the nutrient profile of Asian Indians settled in USA, there might be a threshold for the daily intake of carbohydrate intake, equalling 282 g (Yagalla et al, 1996) . Increasing the carbohydrate intake beyond this limit resulted in high serum levels of triacylglycerol, particularly in those with insulin resistance. Both males and females in the present study do not exceed this particular limit of the carbohydrate intake. However, they consumed higher percentage energy from carbohydrate as compared to that observed by Yagalla et al, although the subjects in that study were residents of USA, and hence may not be consuming a typical Indian diet. Of note, the carbohydrate intake as percentage energy was still higher in the current study when compared to young urban subjects in the city of Jaipur in Northern India, although total intake of carbohydrates was lower (Singhal et al, 1988) .
Low-fibre diet in the subjects in urban slums would theoretically impart further metabolic risk. Economically deprived people with non-existent or a low level of education have poor intake of fruit and vegetables having high fibre content, resulting in low fibre intake (Singhal et al, 1988) . Of note, observation of the current study indicates that intake of fruit and vegetable is poor, amounting to fibre content of only 6 -8 g=day, much lower than the recommended allowance. An important reason for lower intakes of fruit in the people of low socio-economic strata is its high prices, making it beyond the reach of most individuals.
Clinically, low intake of MUFA, high erucic acid, low fibre, altered n-6=n-3 fatty acids and PUFA=SFA ratios are detrimental to the cardiovascular and metabolic profile, (particularly blood lipids) of the subjects. Recent focus on MUFA as having beneficial effects on the glycemic profile and blood lipids becomes even more relevant here (Chandalia et al, 2000) . However, in the present study, lipid parameters of the subjects consuming high fat and low MUFA diets were not significantly different. This deprived population is at high risk for several reasons besides imbalance in the nutrient profile: generalized and abdominal obesity; high percentage body fat; and marked dyslipidaemia. Combined together, these factors would lead to myocardial damage and accelerated atherosclerosis in this population.
From the management point of view, one of the strategies to ameliorate the dyslipidaemia would be to reduce the intake of trans fatty acids by reducing the consumption of hydrogenated oils, and to reduce the intake of SFA by reducing animal fats like butter ghee and milk fat. Intake of n-3 fatty acids should be increased so as to set right the ratio of n-6=n-3 fatty acids. Since n-3 fatty acids (eicosapentaenoic acid and docosahexaenoic acid) are mostly found in seafood and fish, it is recommended that fish be included in the diets of these patients. Among the meat products, fish is relatively less Nutrition profile of urban slum dwellers in India A Misra et al costly in certain coastal areas, and could be afforded by poor people. Alternatively several cheap vegetarian items containing adequate amounts of n-3 fatty acids (green leafy vegetables, rajmah, bajra, black gram etc) could be added to the diet. Adding cheap fruits (eg papaya), green leafy vegetables and whole grain cereals should augment the fibre intake. In addition, particularly for decreasing hypertriglyceridaemia, total carbohydrate intake and percentage carbohydrate intake of total energy should be reduced. All this needs to be done in the background of aggressive lifestyle measures, particularly increasing the physical activity, cessation of smoking and alcohol intake. Above all it is particularly important to provide general health education for healthy lifestyle and making the population aware of the diseases. Unless these measures are applied for the primary prevention of atherosclerosis-related diseases, the afflicted individuals do not get proper medical advice and drugs because of poor economic status. They will ultimately suffer from the crippling disease and its complications, putting them in misery, dislodging them from jobs, and causing great economic strain to the individual, family and the nation.
